Abstract: Temperature dependence of infrared active librational modes of water in polycrystalline M(C104)2.6H20 (M=Mg and Zn, respectively) shows phase transitions at 225.5, 193 and 110 K in the former and at 284, 256.5 and 233K in the latter.
. We have undertaken the study of water modes in perchlorates with a view to understand the dynamics of PT and the relative significance of polyatomic anions, water dipoles and cations for affecting the PT.
2.
Experimental. Mg(C104)2-6H20 (MPHH) is prepared dissolving magnesium 9 carbonate in dilute perchloric acid and purified by reported procedure . Infrared spectra at RT and LT were taken by the KBr pellet technique using a Perkin Elmer 580 spectrophotometer and Specac variable temperature cell fitted with its automatic temperature control unit. The relevant bands are reported in Table 1. 3. Results and Discussion. The librational assignments are based on:
comparison of hydrated (RT & LT) spectra and anhydrous MPHH (Table 1A) 
255.5K
3 ) broadly corroborates the discontinuous changes depicting the PT at 284, 256.5 and near 233K. cules resulting due to distortion of ~1 0~-ion3 in crystal hydrates, below 2843, without structural change,12 (11) the sharp changes at 256.5K indicate that 1st order PT is taking place; changes in band shapes ( Fig. 2) indicate that structural change12 is taking place. Our observations support4 that the 7 space group C2v of ZPHH at HT changes to space group cZh below 256.5K, which is consistent with group theoretical calculations and experimental observations13 in tutton salt having the same octahedral aquo-complex, (111) the discontinuity in between 243-223K shows that this PT is 2nd or higher order.
The change in FWHMI in the stretching region indicates that the PT near 233K is order-disorder type. 
